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Abstract—The wheat midge, Sitodiplosis mosellana (Géhin), is shown to have three 
larval instars. Each instar is described and illustrated, the initial instar for the first time. 
An alleged synonym of the wheat midge, Cecidomyia amyotii Fitch, is removed from 
synonymy with the wheat midge and considered a dubious name. 
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The wheat midge, Sitodiplosis mosellana 
(Géhin), is one of the two most important 
cecidomyiid pests of wheat in North Amer- 
ica, the other being the Hessian fly, Maye- 
tiola destructor (Say). Originally from the 
Palearctic Region, both are now well estab- 
lished in North America. All three larval 
instars of the Hessian fly have been de- 
scribed in detail (Gagné and Hatchett 
1989), but those of the wheat midge are less 
well known, and its first instar has not pre- 
viously been described. 

The general life history of the wheat 
midge or, in the United Kingdom, the or- 
ange wheat blossom midge, has been sum- 
marized by Reeher (1945) and Barnes 
(1956), and more information on certain 
aspects of its attack and feeding were 
treated by Mukerji et al. (1988) and Elliott 
and Mann (1996). Females lay eggs on 
emerging spikes of wheat before anthesis. 
Upon hatching, the larvae crawl] to and 
settle upon the developing flower parts, 
where they feed and interfere with the 
proper development of the kernels. The 
full grown larva eventually drops from 
the wheat head, crawls into the soil, and 
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constructs a silk cocoon in which the lar- 
va overwinters. 

We show that the wheat midge has three 
larval instars, as do the Hessian fly and 
all other cecidomyiids that have been 
carefully studied (Gagné 1989). Upon 
hatching, the first instar of the wheat 
midge crawls to a feeding site on the de- 
veloping wheat grain, settles, and begins 
to feed. Within two to three days the larva 
molts to the second instar, which contin- 
ues to feed and grow until the third instar 
begins to develop. The second instar skin 
then becomes brittle and serves as a tem- 
porary cocoon for the third instar, which 
does not feed. The fully developed third 
instar can exit from the second instar skin 
immediately but may stay within this skin 
on the kernel for several weeks. Upon 
leaving the temporary cocoon, the third 
instar drops to the ground and burrows 
into the soil where it spins its cocoon. 

In most other cecidomyiids the second 
instar skin is shed as soon as the third in- 
star is fully developed and, in gall-making 
species, can be found crumpled in a com- 
pact mass at the caudal end of the third 


58 PROCEEDINGS OF THE ENTOMOLOGICAL SOCIETY OF WASHINGTON 


instar. The situation in the wheat midge is 
somewhat analogous to that of the Hes- 
sian fly in which the second instar skin 
also serves as a cocoon for the non-feed- 
ing third instar, with the difference that 
the third instar of the Hessian fly pupates 
there also. Because the Hessian fly feeds 
head groundwards between the culm and 
leaf sheath, the third instar has to reverse 
position from head to tail within the sec- 
ond instar skin. In this way the pupa of 
the Hessian fly is positioned so that adults 
are able to exit from the wheat sheaths. 
The third instar of the wheat midge is not 
so constrained, so does not need to re- 
verse its position within the second instar 
skin. These two cecidomyiids on grasses 
are not closely related, each belonging to 
a different supertribe, so this rare devel- 
opment of a brittle second instar skin as a 
puparium or larvarium has evidently 
evolved separately. A puparium is present 
also in another grass-infesting gall midge, 
the sorghum midge, Stenodiplosis sorgh- 
icola (Coquillett) (Solinas 1986), which 
belongs to the same supertribe but to a 
different tribe than the wheat midge. A 
puparium is also known for other gall 
midges that do not occur on grasses but is 
still rare. Examples are Thurauia aquatica 
Riibsaamen from sedges in Europe and an 
undescribed species that belongs to no 
known genus from maple seeds in Japan. 

The description and figures that follow 
will allow recognition of each of the three 
instars of the wheat midge. They are nec- 
essary to correct misinformation in Borkent 
(1989) that was based on mixed series of 
three species and in which it was asserted 
that the wheat midge had four instars. 


METHODS 


In 1997, collections of wheat heads (cul- 
tivar Roblin) were made by one of us (JFD) 
from a plot area (latitude 52.1951, longi- 
tude 106.1071) near St. Denis, a hamlet 
about 26 miles east of Saskatoon, Saskatch- 
ewan, Canada. Twenty-five primary heads 
were collected at intervals of 1 or 2 days 


from July 7 until July 18 and then at inter- 
vals of 3 to 4 days until July 31. The first 
eggs were found on the outside of the 
glumes on July 7 and the first newly 
hatched larvae on July 9. The larvae were 
removed from the heads and preserved in 
70% alcohol for subsequent examination. 
Some specimens were mounted on micro- 
scope slides using the method outlined in 
Gagné (1989); earlier instars were mounted 
in Hoyer’s medium because of their small 
size and the risk of their being lost in the 
various steps involved in balsam mounting. 
Terminology for larval morphology follows 
that in Gagné (1989). 


DESCRIPTION OF LARVAL INSTARS OF 
SITODIPLOSIS MOSELLANA 


The first instar differs markedly from the 
remaining instars. It has only one pair of 
functional spiracles (Figs. 10, 12), which 
are situated on the eighth abdominal seg- 
ment and are relatively large in relation to 
body size compared to the eighth abdomi- 
nal spiracle of other instars (Fig. 13). Its 
cuticle is entirely smooth except for several 
horizontal rows of tiny spicules dorsally 
and ventrally near the anterior part of most 
segments (Figs. 11, 12). The second and 
third instars each have spiracles on the first 
thoracic and on the first through eighth ab- 
dominal segments. The cuticle of the sec- 
ond and third instars is rough, covered al- 
most entirely by raised scale-like bumps 
(Figs. 4-7). The third instar differs from the 
second in having a spatula, the clove- 
shaped dermal structure on the venter of the 
prothorax (Fig. 9). Because this structure 
begins to develop while the third instar is 
still encased in the second instar, the spatula 
is usually visible through the skin of older 
second instars. An additional difference be- 
tween the second and third instars is that 
the two caudalmost terminal papillae are 
more equal in size in the third instar than 
in the second (Fig. 14). A more detailed 
description follows: 

First instar (Figs. 10—12).—Body length 
0.45-1.05 mm. Antenna three times as long 
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Figs. l-7. Sitodiplosis mosellana. 1—3, Brittle second instar skins from which third instar is emerging (1, 2) 
or has emerged (3). 4, Second instar (dorsolateral). 5, Same (lateral). 6, Third instar (dorsal). 7, Same (lateral). 
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as wide. Two pairs of spiracles apparent, 
one on prothoracic segment, the other on 
eighth abdominal segment: prothoracic pair 
evident only as short projection, evidently 
not functional; posterior pair prominent, 
with three acute apical projections. Cuticle 
smooth except for several horizontal rows 
of tiny spicules dorsally and ventrally near 
anterior part of each segment except for 
prothorax. Pattern and number of papillae 
basic for supertribe Cecidomyiidi, their se- 
tae mostly very short, dorsal and pleural pa- 
pillae of eighth segment slightly longer than 
preceding segments, and terminal papillae 
modified as follows: one dorsal, subcaudal 
pair with short setae not surpassing length 
of those on preceding segments; one lateral 
pair with elongate setae several times lon- 
ger than subcaudal pair; two caudal pairs 
with stout, wide setae, the outer of these 
two pairs more than twice length of inner 
pair. 

Second instar (Figs. 4, 5, 8, 9, 14).— 
Body length 1.05-3.30 mm. Antenna about 
twice as long as wide. Spiracles present on 
prothoracic and first through eighth abdom- 
inal segments, eighth abdominal pair slight- 
ly larger than preceding spiracles, none 
with apical projections. Cuticle rugose, cov- 
ered almost completely with raised scale- 
like bumps, these much smaller and ar- 
ranged in several regular anteroventral hor- 
izontal rows on mesothoracic to eighth ab- 
dominal segments. Pattern of papillae sim- 
ilar to that of first instar but setae more con- 
spicuous. Terminal papillae modified as 
follows: two lateralmost papillae with setae, 
the more ventral pair with longer setae; two 
pairs with stout setae, the inner pair with 
setae noticeably thinner than outer pair. 

Third instar (Figs. 6—9, 13, 14).—Body 
length 2.80-3.20 mm. Antenna and spira- 
cles as for second instar. Cuticle also as for 
second instar except for presence of ventral 
prothoracic spatula and horizontal antero- 
ventral rows of bumps more numerous and 
more extensive. Pattern of papillae similar 
to that of second instar. Terminal papillae 
modified as for second instar except inner 


Figs. 8, 9. Sitodiplosis mosellana. 8, Third instar 
inside second instar skin (ventral), 9, Detail of same 
(a = spatula). 


pair of caudal, stout setae more nearly equal 
in size to outer pair. 

Remarks.—Borkent (1989) described 
and illustrated four alleged instars for the 
wheat midge, each with a spatula. The first 
instar of that paper is a third instar of an 
undetermined Clinodiplosis sp. Its posterior 
abdominal segment, as illustrated in his Fig. 
2A, has three of the four pairs of terminal 
papillae corniform (short and stout) and 
only one pair setiform, characteristic of spe- 
cies of Clinodiplosis. The presence of a 
spatula indicates that the specimen is a third 
instar. Specimens of these larvae occasion- 
ally are found in association with wheat 
midge larvae. Representatives of this spe- 
cies in the USNM are curated with wheat 
midge larvae until adults are reared and the 
species can be identified further. 

The second instar of Borkent (1989) is a 
third instar of an undescribed species of 
Contarinia (broad sense). It has one pair of 
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Figs. 10-14. Sitodiplosis mosellana. 10, First instar (dorsal). 11, Same, detail of head and first two thoracic 
segments. 12, Same, detail of posterior segments. 13, Third instar, posterior part of eighth segment and terminal 
segment (dorsal). 14, Juxtaposed third instar (upper) and second instar (lower) terminal segments (dorsal). Bar 
lengths are in mm. 
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corniform (short and stout) papillae and 
three pairs of setiform papillae, two of 
which are of similar size. The presence of 
a spatula indicates that this specimen is also 
a third instar. Specimens in the USNM of 
similar larvae found in association with the 
wheat midge also have a spatula and are 
definitely third instars. These are also tem- 
porarily curated with wheat midge larvae 
until adults are found that can be identified 
further. 

The third and fourth instars of Borkent 
(1989) are actually the second and third in- 
star, respectively, of the wheat midge. Both 
are described in that paper as having a spat- 
ula, but the second instar has none. As not- 
ed above, older specimens of the second in- 
star may appear to have a spatula due to the 
developing third instar inside (Figs. 8, 9). 
One can be certain of the train of instars of 
a particular species by observing nearly ful- 
ly developed preecdysal instars within the 
body of a previous instar, as we have done 
here. 

Borkent (1989) cited Borkent (in press), 
“Description of the larval instars of the 
Wheat Midge Sitodiplosis mosellana (Gé- 
hin) (Diptera: Cecidomyiidae). Can. J. 
Zool.” No paper by Borkent on the subject 
of the wheat midge has appeared in the Ca- 
nadian Journal of Zoology. 

This occasion is taken to remove the 
name Cecidomyia amyotii Fitch from syn- 
onymy with the wheat midge. Felt (1925) 
listed C. amyotii as “‘probably a synonym 
of” the wheat midge and Foote (1965) cat- 
aloged it as a synonym of the wheat midge 
for the first time. According to Fitch’s 
(1861) original description of C. amyotil, 
based on three specimens caught at a light, 
the female antenna has “eighteen (7?) joints, 
not separated by pedicels, the joints glob- 
ular.” The female of the wheat midge has 
12 antennal flagellomeres, each separated 
by a conspicuous pedicel or neck, so C. 
aniyotii cannot be the wheat midge. Be- 
cause the types of C. amyotii are presum- 
ably lost and the species cannot be deter- 


mined with certainty, we consider this spe- 
cies a dubious name. 
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